IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re U.S. Patent Application of 
KIKAWA et al. 

Application Number: To be Assigned 

Filed: Concurrently Herewith 

For: Laser Diode and Manufacturing Method 
Thereof 

Attorney Docket No. NITT.0186 



Honorable Assistant Commissioner 

for Patents 
Washington, D.C. 20231 

REQUEST FOR PRIORITY 
UNDER 35 U.S.C.§ 119 
AND THE INTERNATIONAL CONVENTION 

Sir: 

i 

In the matter of the above-captioned application for a United States patent, notice is 
hereby given that the Applicant claims the priority date of December 10, 2003, the filing date 
of the corresponding Japanese patent application 2003-41 1404. 

A certified copy of Japanese patent application 2003-411404 is being submitted 
herewith. Acknowledgment of receipt of the certified copy is respectfully requested in due 
course. 

Respectfully submitted, 



Stanley P. Fisher 
Registration Number 24,344 



REED SMITH LLP 

3110 Fairview Park Drive 
Suite 1400 

Falls Church, Virginia 22042 




(703) 641-4200 
February 6, 2004 



PATENT OFFICE 
JAPANESE GOVERNMENT 



This is to certify that the annexed is a true copy of the 
following application as filed with this office. 



Date of Application : December 10 , 2003 

Application Number : Patent Application No. 2003-411404 
Applicant (s) : Hitachi, Ltd. 

OpNext Japan , Inc 



Dated this 22nd day of January, 2004 



Yasuo IMAI 
Commis s ioner , 
Patent Office 

Certificate No. 2004-3001826 



b # m 4* it ff 

JAPAN PATENT OFFICE 



v> * * a |SJ - -c afe £ d t £ IE W 1" £ o 

This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 

Date^offpplLion: 2 0 0 3 *12*100 

m m # -t 

Application Number: 

[ST. 10/C] : [JP2003-411404] 
Applicants)- A B MflUIr 



f II 2003-41 1404 




mSE#-^ ffifiE# 2004-30018 



mm 2003-411404 



^-v: 1/E 



Kama] 

[ft*] 

[ft*] 
[s§^#] 

[ft*] 

MmiMA] 

[ft*Xfi*#;] 

[ft*30i*^] 
[ftSA] 

[#a±] 

[ft*Xfi*^] 
[SttLfcffcSA] 

[#a±] 

[ft*X(i*^] 

[*©#-!§■] 

I^«l-?>i^] 



[«*] 



NT03P1039 
¥$15^12 J! 10 B 

HOIS 05/00 

3CJjifPS33*#7t3 * S— T § 2 8 0 *fc£#tt S jL^fPRf 

m 

000005108 

301005371 

100068504 
/hill 

03-3537-1621 
100086656 

ffl* as* 

03-3537-1621 

081423 
21.000R 

mmm^mm i 

M# 1 

mm i 

s?&» i 



ffifiE#2 004-3001826 



# m 2003-41 1404 ^- y : 1/ 

[mm%] mm^mrn 
itmm i ] 

^it m± cti $ *l in t & h & h mm t & # u 

^M^AhOs-x ; 0. 03^x^0. 3t?&&,I t ££ff gfe t ■* 6^2g# U -+F 0 

BulE^-fbT^^ -^AOM^AbOa-.; 0. l^x^O. 2X»$> h CI <h 1"£iS;fcJR 1 

[»*«3] 

HfflEffiM tt > T ;U < - * A £ ^ tr *m#> «b * & C t £ t -t & Iff *Ul 1 * L < (2 2 
lf»*Jf 4 ] 

[1**315] 

ius£#2$#^IK^ InP**tMv»*i t & iff 3fc^ 1 M4 m»-f*Lj&»K:|E 

[W*J16] 

[W*IS7] 
[IS*JI8] 

BulERItfll^S^^lOOPa • mftra^^ t fit jfc^ 1 M6 0^W 

[IS*J19] 

|E^#ffOjBSK K^Jgg 5 9 - * fit * Iff t , 

^mmmzmmLxzzKMmzitmirzjimttmL, 

AWM^'AhOs-x; 0. 03^x^0. 3-Cab-S - fc i-**##P-^fO»ji^rfto 
[itil 0] 

*> *mz£ 19, H5fE^tT;w<-'> AH^^It^Igi: Ik* 

[W*ill 1] 
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[W*JS 1 2 ] 

8 <o ^-rtifr-Kmm^mfc u-*ft ttzzt £#® t -t & u -*r 
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[0 0 0 1 ] 
[0 0 0 2 ] 

®±tc Mifflin < >WM§titv^ 0 -ftf±iSIE&RSt^£t#& .r 

£&frC&-e&£o -con-T-^- LTii^, #K 0^--^f^ci3V>T2fc^l3§®<7>— 

77^c{g;Slts*s§ii: L-CH*ffc«**II, 'ffe^t-iSRWBIt L T^Wl^^SI t 

[0 0 0 3] 

, j£ *, KS i <b * £ #& * iilt $«CiCiot tc & it * ¥#fl*ffi KBHfc 

»i«iR t-»<b r /u § - * a & jb v> * K-fb r * $ - * a (it n mmxm \z x & x Rg 

[0 0 0 4 ] 

[#^m 1 ] *H#I^^5063173-f- 
[0 0 0 5] 

[#^i2] #P^2003-86884^-&# 

[#^^3] iff ^2002-223026-^-^ 

[##It£i£ 1 ] T-??4 K 7r/7n P * - X34#, 685^- v (Appl ied Phys 
ics Letters, vol. 34, pp. 685) 

mwtm&L x n t-tzmm) 

[0 0 0 6] 

mmm^mfc u - -*rx vmsmft \z x n ^ c & mm^it * mm -r %> & 
o mm^ittt. u-irmmwiftiz x *)5&Mzti&±<D— urfi%~m<D$mytft$£&*'i^zw. 
wztizz tKx *) 3sissjK^±#L, *tuzx n ^M&ftfMs^^Jtfc l*m»K3&* 

w&imw v> k t± mm <r> ^mwit® m ^ <o w:wl <n n m w&m x$>& 0 

[0 0 0 7] 
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£ ft £ Cl <b iflLfc, 
[0 0 0 8] 

mm * m^tzm&x fei+cti^s ^t^it^m^ ctjk-^a^ * tz #> 

[0 0 0 91 
[0010] 

[001 1 ] 

Stofeiftjc, $Hbr^$ -^Ai02o±tc^& < t kWtftT^s. u tmtczmvf^* 
m^-2>o ifc, fiif$it Lr»fb7^5 AitotS3&»n, SHtaiSK, mt^r* 

«t 9 fc, Mfb^?Jlil&^oMfbMf±raS;^ ? *^ 
^-t i:i4feit^oS^*^* 19 , Steffi Kfigj£a*:&g-e*So 

[0012] 

KM.m&c. ffim5%<D&i*Tx*30Qmmi%WLtzfe<DmMfo%&fctiZ7Firo mfrhwb 
mxam^t'^mLxish-r^izmti^ir^z t^t>^^tz 0 mmx^mt^^ t 

T)V\~f7AWk$m<D$m&tiL'&$t*7ri-to X=0.2VXTX*l*RmmtiLl±tfttiim.&)&-FX& 
»)o X=0.3T^-?-(7)S(iM^-e^^ o «fc 9 KX^0.3T% ^Jfl_t£< F D 1I©^v>M 
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#*fc/HJMfc t ^ 5 - ■> ib ft £ o - x mi3n^ l 7t <t o tz frmmo^m 

[0 0 131 

tc^, mz7fr$-v/*tmm* fimmtm-k-tzz t *wit-t& zttfm&z x n 

5-c^"toen^^i-»u, 5 o o ommtx<7)mmmmnmx-ii, $mMMit¥®.Mi**k 
Ik^t* < & «9 > #^x^o.it?iooov<7)mj±efiJ!)nn^LT^^Mb^^i:^ < fcofc (n 

ftlE-tzmfts BP*>> AbOs-x (0.03^X)t?C0D^'ftfc»*««»EEO*'fb<DiqillU«r** , JH 
t"C*4. EMiAhOs-x (0.1^X)-C**&£\ 1^— f!K«l»^t:J:4C0D3(5ftfc»*flS«l 

[0014] 

opa • m&TtDtif&bzixytmDimfkmbzx ^m.^ti-hmm^fi^m^.m^mkm^it^ 

fkCZfrvtZo -Jj, 200Pa • m&±.xmmmWit'¥WLM4Sittf£.£tzo mi8K100l$KI 

<Dfc\&i)&mmmwm&<DifrmfcmtmL&&*7F~to mm^m^tsm^vz • mtir^* 

-&-lC»±#««[*»SEt±Si«>-CASfC* •) , #K100Pa • m&TXlt&m®LmMJ±lt£.£%fr 
ofc m 1 8 xm-tom „ WiOJ:^;, i!fcJ:*#fbte^WIW1-*fcafc«±eilfc 
^1"RWJR104, 105?>>&fD;fc £l50Pa • m^TCtS i 1 36*^5t?* •) . #^100Pa • mJ^T 

•) . ^jsw^jut Lxmtmmm%t*<DB.itmitm^&'<&xit%\<* 0 

< rtSBfD^36*ib«W/h$*, ^Klil^fflv^CtCJ: !) Biff 

&&v> 0 ftaiffspiti: LTaft-fbr^^-^AR, mfb^«n> £l < nmt^y^'yy A 

^^x^oil*^oSA**rtaJS*uj^#*R(3ri-c. tiffrho mitral ^-^Aiofl 
lasted 5- & * ^ (i n + co # a x jtmm * m * & £ tt f&«-r * - 1 g? -c * . 
1 at%&T Kmw-t&mtz x t)\*iUBt)Zi5o wa&Tbzmmxz&o Mitmmmzft-tfx 

jtm<omXMtf&^-fr&mt L<, 3 at%JSl±-C200 MPaJttT^aiJ»T^7t:o fidBflr^H 
cort«^^te«L, fio. *Sfc^4<iiff3&*j»<4SJ:-9URItMw«|j6*:fla:W'-f-* 
C tXKttmOA%&T<DK%m±m, RWM^TOfiSltl, Rlt$40«, 70%, 90%^ 
©i*&#R*>*6lc.2j*150Pa • m^TCt^^t^tH^-So #KR3^a*40%&Ttf>R*N|g| 
-CJi^-cDHfL^^lOOPa -mCtS^t fi#^-C*S 0 

[^CO«J*] 

[0 0 151 

##P^-ct*U±\ ^SfltfSWKAUOs-x (0.03^X^0.3)OBI*^:2^3ffiOilfb7/l'5- 

9^b€-fflifij-e§#-*#i^—^co^m^b^#B4^?£t?^T^s Kfcofco 
[Hi * ^m-* * * oft &<Di&m] 
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10 0 16] 

[0 0 17] 

<^^!l 1 > 

XhZ> Q HI2(a){±, WMmm&. M2 (Wiiffittio^a^, E13 {±¥®fiii£^LT 
v^o mi L ftmi : j&;iZ'O^X&'<2> 0 n-GaAs^f£201±i-GaAs/< y 7 r/1202, GaAs 

H^T-^^L^n-(AlxGai-x)InP^ v v VMU = 0.7)203, GaAsM&i 1 ^ L £ (AUGai ., 
)InP»M(y = 0.45, |*MJ94 nm)204 In z Gai -zPMT-^pS ( z = o. 58, #F®I?8 
nm)205, S. 0 s " (AUGai - s ) InP SCH(Separate Confinmente Heterostructure)if (s = 0.55 
, Wmmm4 rm)2Wtfrt>mi&.Ztl&mm; : f-#Fmitm207* GaAsKlfr^SE^Lfcp-UltG 
ai-t)InP*"7 v Vm(t = 0.7)208, GaAsK*§^£- L £p-InGaP^ f, v 7°/l209. Ga 

AstwteT-ft^L7tp-(AluGai- u )InP? 9 Kg (u = 0.7)210, p-AlvGai - v As^ y (v 
= 0.7)21l£M0VPE&, CBE£, £ fiMBEfe £ ^ HH^MI" Z> Q >kK^ ^bM^^^^tC 
, * hx 7 f ^^'IgCJ; J9HI2 (a)U^i-i ^ & 'J -y v£?TMi-&o :(Dt^x.yf 
>^t±^/^y K rie, RIBE, ^>;'J>^f, ^a^Pu^^v^ i-y ^>rt±p-InGaP 
^•y -^^ 1 -y 7°@209T-jhi6^*T-#p^14g207tCitL'fcv^J; 9 tci-^o jc y -f- y 

7"?*? t LX m^"tzM1tm£miRl&%:<D-? X 7 t LT, m2 (a)H7Fl"J: n Hn-GaAsm 
^f»^^212^M0VPE^^ J: I9ii^g-r^ 0 ^Of£j£K^fb ^y^jfri? tz U 
ftv^^ h Ltffli^:MI?:i7f>7i:J; «m*1-& 0 ^^f^, p-GaAs^? ? hit 
213£M0VPE££ £(±MBE&Ki <0Mj&irZ> o p®\*-< v *««214. nffiij^-^ -y ^mg21 
5*^j£Lfc&, UHHSKJ: *igf?Ki&600 t i*<DV—*rt& : f-*ftti 0 :o^'j3>$ 
'7 p 7Xvi|)feS^'l4^ffi5rfflv^T|gl3 tc^i" «fc 9 ^OfrM(z = L) \z a /4( A : f§ 
M^M)OJ?$co3. 3%^^^^^co^ftT 5 - <y A (A\202.9)m*Mf&LXi&J%mWk21 
6£, IfWflKz = 0) l i Z5%m^X^'^.m^>mitT )V ^ =-*j U(k\2§i.%<,)Wktm\t^-5> y 

m<v3mmmfrh%&MKmm2n$:fiZfcLfz 0 ant kb^^ 
•y ?&%l< *m*m^x$LmLtz 0 z\z.x\ r jv^ya^tmm 

, vMi&m?;f*-Jl4 mA-eMSii^cHML, -eof&ig&JKii&O. 65 ^m-T^oTto i^, 
HT-i±150 mWt-e^^mt^.-^- Kf&iSL/Co ifc, ft^tHy^t LT400 mWiil±<7)^ 
ItitlZ&tZo ttz. 30^T-iCov^T^yaj^80°CO^^T-C150 mW^aiTjiilifElfr £ 
7t £ £ SlJTOlfrmit f±&J300 mAX $> <0 , ^-C<7)^T-f5/5B#F^ Ja±gej£fc»|ft; L fc„ 
[0 0 18] 

^Jx{^b^ffi^*(CVD)-^, mT-^(EB)^vi, -Y^>lf-A(IB)^# 

[0 0 19] 

<nmm2 > 

^tau^mi^^- Ji fi<zmmLfzi,(Dx$>^ 0 14^777*') ■^-m^m.^^-rh 

f^U-fwWii?:, H 5 (a){±8ffMf»it^, HI 5 (b) (iv£1£Jf <7>|J£*H]£^ t tv> 
mi-^Ytm^&K^^X&^&o n-GaAs*^501±HGaAsy^y "7 r^502, GaAs 
^^iF^-^L7tn-InGaP^ 9 y K^503, Ini-xGaxAs y Pi- y PtM(x = 0.82, y = 0.63, 
MJ¥35jim)504i:InzGai-zAsM4^-#pe(z = 0.16, #pf)|7 nm)505^ hm$L $ ^--S 
Msi : -#F'®14/i506, GaAs^^l&T-^L^p-InGaP^ 7 y Kg507, p-GaAs7t*^ 
^508, GaAsHf&T-^-L^p-InGaP? 7 y K^509, p-GaAs^r ^ 7 ^g510^M0VPEft, i 
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tzliifx v-XMBEfe, itiliCBmizX l)I«t^ 0 ®K tlgl £ -7 X * H , *h 

-^ y ^^I*!^ J; <9lH5(a)^^i-<t-? & 'j -y ylMt^o # y ^ > 

7-xy K RIE, RIBE, << * > < V > -ft&^T^fott^o x. y -7- > i7"(±P-GaAs7t^ 

K£Jf 508£9££tC|5fc£U 5.oM*^-#PvSM506HitL^v^J: -9 Up-InGaP^ 9 y KJg5 
07<^»fC.iL* £ i -? HijS»o ^ y * > 7 t LTffl ^/Jtf^IMS?) 

^ i: LT, IH 5 (a)H^i- J: Hn-InGaPl|^^e511 £M0VPE& Ci jl^KI"-?) 
o OfljfiKiS'J^T^ ^^-i-y^JTX.fy /: L> 9 £ LTffl Wc^-fLJil^-*- y ■f- > 

^i<9l^*-t^)o ^<7>f£, p-GaAsn^*? h Ji512£M0VPE&£ £t±MBE&HJ: »9 J&f&-t Z 
o pffiij*-? -y^me513, -y ^7 mm5U*l&$i L itPfl&^i *}St§!;ft& 

900 ^mOl^-^T-^tf'So ^C>f£, *f^il(z = L){:^/<? U ^/'ffiCJ: 0, W 
£ A/4U : H^l^ft)O5%m^^^^<7)^^T;u?-^A(Al202.85 )^t,^^fg:S|^ 

401 mi-<nfem(z = o)iz6. 7%mmx^£m<nmitT >i< < - v Auuo?.. $)mt#&n 

Tiat, t-h-»y±i:^>f^7U: 0 g*fp L^iH^fi. L £ WliSv^lO mA 
■C^SilMf&HU -?-O|&$g^e{±l-)0.98 /inTC&o^o ^(±700 mWi T^/eIC 

0 mWfimg&fO^J; OtUH^tL^o ttz, 30^T-tCov^T^^80°CO#frT^500 mW^ 
7taiyt)iS^IEti)$-<i-^i: C^>, ^^IEitlS^f±^400 mAX~ch „ ^TO^T-^10^"B#K^ 

[0 0 2 0] 

ti-cvD&> eb^-^, immm, ^ y-m?? x^m&Kfcnmm&zm^^x i> x\,* 0 
[0021] 

X%m Jtfcm v * t- A -CtIc^ fl? v » ti & 1 . 3 fi m^^i»# l/-t*Clffl L/:t <DX$>%> 0 

m6it^m^^-^r<D^mm^, 117 (±Kf®«3t^^LTv^ 0 m^<n^m^ 

Cov^I^lio n-InP^^601,701_ttCn-InPy? -y 7 r/i702£j&S L/i|£. InP^f&T-^ 
^L^inSlnAlAs? 7 y K/f 703 <h n-InGaAlAs TIIJSCHif 704, InGaAlAs^Pf M > K3r 
* y 7*1.32 eV, P$S€I?8 nm) InGaAlAsM^/^Ji y 7°0.87 eV, #pJf 

W6 rw)frhmm.Zti2>mm I F#Fi-ftV£m705, InP^Ht&T^Lfcp-InGaAlAs JbffiUSC 
HJ1706, P MInAlAs^li7 v y KS707. pMlnPf£2 7 9 y KH708, p-InGaAs* ^ y 7°/S709 
, p-InGaAsn > ? ? h Jf 710£MOVPE&, J fc{±7y^ v-^MBE^, t tzliCBE&t,Z X ^ M-k 
Mfc-fZo-klz, m.mWk% t*Z-?x? tc, * h^-y^^^Xfllcj: 0ia2 ^75i"J: ^ 
•ryeMt^o COt #<7)^.-y RIE, RIBE, t > 5 'J > y'f , 

^Ppg^^v^ ^ L >i7*(±Mft J F-#^r§'l4g705^ji L^v^ i 9 Hp-InP^2 ^ 9 y KJ170 
80^4«TjhiS«t -9 tci"*o ^^pMlnGaAsn > ^ ^7 h ^710^ffi^^llitti XvC 
VD-^^J; OfMLTtr^bv'J 3 ^11(0^*1*) ^ J: OlfenTi^o *<0±^p«mS711 
t LTlf^lOOnmO^^ )p$100nmOa#, $600nm^#^JHI{C^* L, 'Jry'il 

tsuffl^^ Kda^-T)*^* «t ^ ^^tnxi-^o nminpmwoicoTmzm 

mLX120iumt l zB< Ltzfe, I*, =-y^r)V, LTnffllS712S-f 

, HU^, I^HSW^^y^^fflV^, 5%ify;2tiOi{l:7;K -7 A (AI2O2 

.&s)mfrb%zmmtikmwk7i3*Mi&L, ~g.iz^<D±.m<<z#M s wmmm, mmmm. m 
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7)U< AB|£>ifii££fljtf|il-£ c t7i ? nr^-c**o ^i5S^a-C{±T;un*>^a40 seem 
, B£^«*8 scemfc LTA1 2 02.s5<7)^I:t;u5 Al^j|/: c HU^MMM7140|g;^^ 
i±50Pa-m, f^JK#t715<7)^CL.tJ(±Pa • ■T?*ofe 0 Wffc LfcSHF-WU L # vMiSsiL&6 
mA -CMfflig«$MfiU fW^Stft(±ai.3^mt*o/: 0 ifc, If ^lift^ffi^SO mW 

[0 0 2 2 ] 

LTBH (Buried HeterostructureMiii v>T & &v> 0 f&14Jifci&o"C|g|#r1&?- 
L^l.SyummOfJ/K O^S^mfr, 1.48^m, 1. 55// m^co^S# W -if >J ^0. 6^ nrffir^fe^ 

zm^zz. t&zLt l^o femtnmmt L-c-mtmmm, mtT* mt 
<7)$.m^axs*-y rmzm^tztf^ ztuzayv - y mm-i&x^v ?ft, 

Oohn >&m*'* y 9 ft, 4 * > t£- axa -y * ft& ^#ff ^ff &^fttf ? <fc 0 
, ^f^SI-ffli>t^^o i >fcfll08BI5Bjft8;, ^Ufi'CVDft, EB^ft, IB^# 
ft. 3 >»y 5 X-7Bi6KiE;ttlift t i J: v» 0 
[0 0 2 3] 
<HJfe1?!)4 > 

* „ pM <75 ^801 £ ffl v » £ ,5*3 «fc Zfn&&&^ -r n fl| & £ f^ffi L T v > & jfc 
00 3 fcO±^fo^:*ajS-e**o pS!3£«80l£fflv** d 4: tc i ») ^ife« 3 OjRT-UJt^ " 

m9lz?jk-tX o tc, pffl(100)InP#j»flt*«901_hH*r«^JR»ffiJft«ft^J: *)pMlnP^y 
7ril.5/(B 902, pMInAlAs/<y 7 rSO.l^m 903, T > K — "/InGaAlAsTifJ # -f KS0 
.l/zm 904, T> V--7<D7mffl<VInGaA\As&^mm: : ¥-#pm (5nmWol. 2%J±£iMlnGaAl 
As (jffljaatftl.37)um) SnmJpOInGaAlAs GftjSifcttl.OO/* m) WMm) 905, T > 

K-7 p InGaAlAs4 I P^*M KJS0. I^m 906, 7 > K- 7 P InGaAlAsPMM^W907. 7 > K — 
■/OlnGaAsP (fflJSiKKl. 05/* m) ^BJtf'f KH0.05//m 908, T > K- 7°03JUJ$OInGaAs 
P^^HfttPi (5nmi?<7)1.0%l±liMlnGaAsP (£&J&7£fU. 37/< m) #pf, 8nm)¥<7)In 
GaAsP (jftjS«Kl.00j«m) R£g«) 909, nMlnPfjll ^ 7 y KSO.Ol^m 910^)HS^Si- 
&o #S*^#^fS14S905. 909O^&ft{±*H^1.31^m-eab^o 

Kiiltiot^io £ «bK&J&M£4Jf 907O2gAK «£ *) , InGaAsPfiT-5tmv£M909^ 
?> InGaAl AsfiT"#P ®14/i905^tf>S^ K*ti" -5 $ tit v> £ 0 

[0 0 2 4 ] 

^^ii^^T^E^ftH «t Z 7 * h>) 4 -t K7 -i y & t) InGaAsP 

fii L #Pffi1±^909i3 i^nMlnP^l^ 5 y KS910O— «KS:ig5^^-r «t d UHJWWKiy 
^>^*I^*L, mWt&^llSr^^rMtC^i-io EHff^911W©}Diti201nm-C*-5o 
m*ft&T-om$fi|-)50nmt L, HJt/f^^InGaAsPS^^rStt® 909 =S: Jt9 t InGaAsP^ 

InP^2^^ y KS0.4^m 912, nMlnGaAsP (*ajS»ftl.3^a) *ty/l0.1^i 913^«H 
^S^S-t^o a±WItt:J:»), InGaAlAs^^m*T-#p^905c7)±^ninGaAsP^<7)flJ 
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